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ABSTRACT
Kinghom, W. D. June 19?6 In terp erson al Communication
An Experimental Study o f th e E ffe c ts  o f  Speech D elivery  Rate and Speaker 
Sex Upon L isten in g  Achievement o f  U n iversity  Students (47 op .)
, f  -t}- A - •
D irector: Wesley N. S h ellen
126 undergraduate stud en ts in  Interpersonal Corrminication courses 
were each assigned to  one o f  e igh teen  experim ental groups. Each group 
was asked to  respond to  a l i s t e n in g  comprehension t e s t  over th e  same 
message, presented a t normal ra te  (175 wpin), 25 >̂ compression (233 wpm), 
or 35^ compression (269 wpm) by one o f  th ree female and th ree male 
read ers.
I t  was hypothesised  th a t: (1) Subject t e s t  scores over the message 
presented a t su c c e s s iv e ly  h igher ra tes o f  speech com pression would 
d if f e r  from th ose over the message presented a t a normal ra te ; (2) 
Subject t e s t  scores over the message presented by fem ale readers would 
d if f e r  from those over th e  message presented by male readers; and 
(3) an in ter a c tio n  would occur between the e f f e c t s  o f  ra te  o f  presen­
ta t io n  and reader sex .
T est scores were analyzed through use o f  a s e r ie s  o f  fa c to r ia l  
designs to  compare the e f f e c t s  o f: (1 )  Rate o f  message presen tation
by Sex o f  Reader; (2) Rate o f  message p resen ta tion  by In d iv idu a l Reader 
(Female); and (3) Rate o f  message p resen tation  by In d iv id u a l Reader 
(M ale).
R esu lts fa i le d  to  support the hypotheses. Trends were noted for  
both sexes in  support o f  Hi and favoring male readers in  support o f  
H2 » but n e ith er  r e s u lt  was s ig n if ic a n t  a t  the .05  l e v e l .  No s ig n i f ­
ica n t in ter a c tio n  was found.
The r e su lts  im plied there i s  no s ig n if ic a n t  d if fe r e n c e  in  th e  way 
male or female speech i s  comprehended regard less  o f  the ra te  a t  which 
inform ation i s  presented to  l i s t e n e r s .  A lso , r e s u lt s  im plied the 
e x is ten ce  o f  un tested  con textu al v a r ia b le s  which may have a ffec te d  
th e experim ental s itu a t io n .
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CHAPTER I
STATEMENT OF THE PROBLEM AND 
REVIEW OF LITERATfJRE
The Problem
The e f f e c t  o f  speech compression upon human l is t e n in g  behavior' has 
received  considerab le em pirical a tte n tio n . Fairbanks e t  a l .  (195?) and 
la t e r  Foulke e t  a l .  (1962) found speech comprehension to  be r e la t iv e ly  
u n affected  a t  o resen ta tio n  ra tes o f  up to  tw ice normal rate  (50$ compres­
s io n ) .  The fin d in gs o f  Marsh (1973) agreed w ith the e a r l ie r  s tu d ies  u n t i l  
a p a r ticu la r  p resen ta tion  ra te  was reached, whereupon a 's ig n if ic a n t  d e c lin  
was observed, This po in t o f  d ec lin e  tended to  vary r e la t iv e ly  l i t t l e  
w ith d if fe r e n t  su b je c ts . Foulke 3c Lass (1973) found a n o n sig n ifica n t  
tendency for  l i s t e n in g  behavior t o  d e c lin e . Figure 1 i s  a presen ta tion  
o f  the r e su lts  o f  the Foulke & Lass study, i l lu s t r a t in g  a d ec lin e  in  
overall, l i s t e n in g  behavior w ith in creasin g  p resen tation  r a te s .
175 wpoi 225 wpm 275 wpm wpm
Figure 1
Mean scores fo r  l i s t e n in g  behavior (from Foulke & Lass, 1973)
female readers
male re ad e rs  —
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R o ss ite r  (197^). through h is  study, did fin d  a s ig n if ic a n t  d e c lin e  in  
l i s t e n in g  behavior. Figure 2 rep resen ts the r e s u lt s  o f  th e  R c ss ite r  
study, and i l lu s t r a t e s  th is  d e c lin e  in  l i s t e n in g  behavior which he 
found.
16
—  fa c t  
■ • id e a
—  in fe r e n c e
15
14
13
12
11
JO
9
3 3 %N o rm a l S p e e d
(1 7 5  w p m )  ( 2 3 3  w p m )  ( 2 6 5  w p m )
Figure 2
The l i s t e n in g  behavior means o f  H o ss ite r 's  experim ental 
groups. (From R o ss ite r , 197^, p 761)
Zemlin e t  a l .  (1968), in  studying the d i f f i c u l t y  o f  l i s t e n in g  to  
compressed speech, had found a d e f in it e  in crease  in  comprehension 
d i f f i c u l t y  w ith in crea sin g  r a te s  o f  com pression, a fin d in g  ’which was 
not stro n g ly  supported by the more recen t s tu d ies  mentioned above. 
Factors such as sex -re la ted  v o ice  c h a r a c te r is t ic s  and p rocessin g  
a r t i f a c t  which were l i t t l e  n oticed  by e a r l ie r  researchers have con­
tinued to  come to  l ig h t  and have become areas o f  a tte n tio n  in  recen t  
s tu d ie s  due to  the p o s s ib i l i t y  o f  th e ir  con trib u tin g  to  l i s t e n in g  
d i f f i c u l t y .
Foulke (1966) conducted a q u estion n aire  survey and determined th a t  
a m ajority (64$) o f  l i s t e n e r s  preferred  to  l i s t e n  to  tim e compressed 
male speech although in  response to  another survey in clu d in g  the same 
q u estion  a m ajority preferred time compressed female speech. In the
3.
Zerrlin e t  a l .  (1968) study, which a ls o  explored the qu estion  o f  the  
r e la t iv e  d i f f i c u l t y  o f  comprehending male and female v o ic es  in  com­
pressed speech , i t  was found th a t, w hile nearly  id e n t ic a l w ith male 
v o ices  a t low compression le v e l s ,  female v o ic e s  tended to  diverge  
s t e a d ily  a t  higher ra tes  o f  compression, w ith the female v o ice  d i s ­
playing g rea ter  va lu es o f l i s t e n in g  d i f f i c u l t y .  Figure 3 i l lu s t r a t e s  
th is  d ivergen ce.
»— ■ mole spkn 
•— ° fem ale spknlL 4
4 0O 2 0  • 3 0
PERCENTAGE TIME COMPRESSION
Figure 3
Mean sca led  d i f f i c u l t y  (d ivided  by 10) o f  male-and
female sneecb. for  various degrees o f  time
com pression. Each datum p o in t i s  the mean fo r  
20 r a te r s . (From Zemlin, e t  a l ,  1968, p 878)
A more recen t study by Foulke' & Lass (1973), however, showed a pre­
feren ce for  male read ers, although th is  preference was not found to be
s t a t i s t i c a l l y  s ig n if ic a n t .  They did fin d  a s t a t i s t i c a l l y  s ig n if ic a n t  
in tera c tio n  between word ra te  and speaker sex .
I t  was the purpose o f th is  study to  in v e s t ig a te  the e f fe c t s  o f  
speech d e liv e r y  rate  and speaker sex upon l i s t e n in g  achievement in  the, 
Environment o f  an in stru c tio n a l l i s t e n in g  lab ora tory .
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D iscu ssion  and Review o f  L ite r a ture 
W illiam s (1972) d e fin es  speech as language performance, the com­
p lex  combination o f  many fa c to r s , o f  which language i s  but one.
Flanagan, (1965) remarked th a t , s in c e  man was constructed  to  l i v e  in  an 
atmosphere, i t  i s  not unnatural th a t-h e-sh ou ld  lea rn  to  communicate by 
u sin g  the c o l l i s io n  o f  a ir  m olecu les. To a r b itr a r ily  l im it  man to  
mere verb al language i s  to  ignore r e a l i t y ,  o f  course, s in ce  non-verbal 
-language makes up a s ig n if ic a n t  portion  o f  human communication, 
(Mehrabian, 1971). Ror th e  purpose o f  t h is  study, however, we s h a l l  be 
d isc u ss in g  verb al language, s in c e  i t  i s  th a t medium, p rim arily , w ith  
which we deal in  sp eech -rate  co n tr o l.
In order to  more f u l ly  understand the complex process o f  speech- 
ra te  con tro l i t  i s  f i r s t  necessary  to  understand th e fundamental com­
ponents o f  speech. Speech may be considered to  c o n s is t  o f  phonemes, or 
m eaningfully d is t in c t iv e  sounds o f  speech. The E nglish  language, for  
example contains some 42 phonomes which include vow els, consonants and 
diphthongs. Of th ese  42 phonemes, through ordered s e le c t io n ,  an 
in d iv id u a l organizes th ose which comprise the combinations or words 
which he uses to  express the inform ation which he w ishes to  communicate.
I t  i s  s ig n if ic a n t  to  note th a t approxim ately 10 phonemes are 
u ttered  per second in  normal con versation a l speech, each phoneme 
contain ing the eq u iva len t o f  approxim ately 5 b i t s  o f  w r itten  inform ation. 
Normal speech, th en , contain s a maximum w ritten  eq u iva len t o f  $0  b i t s  
o f  inform ation per second. Shannon and Weaver (1949) demonstrated th at  
a continuous inform ation transm ission  channel can accommodate a maximum 
e rr o r -fr ee  data range o f  from 30,000 to  36,000 b i t s  per second, a ra te
5
which i s  s i x -  or seven-hundred tim es th e  w r itten  eq u iva len t o f  human 
speech.
A number o f  q u estion s are imm ediately r a is e d .regarding th e channel 
capacity  d iscrepancy. Does spoken language contain  v a s t ly  more in fo r ­
mation than i t  does when w ritten? Can the human rec e iv er  accommodate 
the grea ter  amount o f  inform ation, or does he d iscard  most o f  the  
inform ation he rece iv es?
Human channel cap acity  and inform ation p rocessin g  are among the  
areas which have rece iv ed , and are y e t  r e c e iv in g , considerab le  a tte n tio n . 
There i s  evidence to  support variance in  in d iv id u a l human channel 
cap acity  as th e  environment o f  th e  in d iv id u a l changes, (Kernon & Mojena 
1973). The cap acity  o f  an in d iv id u a l to  u t i l i z e  inform ation en terin g  
h is  channel has been shown to  vary among in d iv id u a ls  and to  vary with  
changes in  the human organism and in  i t s  environment, (Marsh, 197^; 
Schroder, e t  a l .  1965).
I t  i s  ev id en t, however, th a t the spoken inform ation contains  
somewhat more inform ation than does the w r itten  eq u iva len t. Ju st how 
much more i s  contained in  th e  spoken message seems s t i l l  to  be in  
question  due to  d i f f i c u l t y  in  a rr iv in g  a t  an o b je c t iv e ly  ev a lu a tiv e  
referen ce b ase , (Weaver & Weaver, 1965) .  The h igh ly  tr a n s ito r y  nature  
o f  th e spoken message, as i t  i s  most o ften  used, does not permit an 
a b so lu te ly  accurate con textu a l r e c a ll  o f  th e  inform ation for  review .
The sin g le -ch a n n el capacity  b i t  ra te  o f  Shannon and V/eaver referred  
to  an e rr o r -fr ee  ra te  which was obtained a t  a 30-db s ig n a l- to -n o is e  
r a t io , or an eq u iva len t s ig n a l- to -n o is e  r a t io  o f  3 1 .6  to  1. Most 
l i s t e n e r s  in t u i t iv e ly  recogn ize the b e n e f it s  to  communication obtained
6
from s e le c t in g  a q u ie t room fo r  th a t purpose as opposed to  a n o isy , 
crowded room or to  a n o isy  fa c to ry . Less ev id en t i s  e x tr in s ic  n o ise  
caused by an environment in  which the r ec e iv er  (or the speaker, fo r  
th a t m atter) i s  p h y s ic a lly  uncom fortable, or where he i s  em otion ally  
stim u lated  or d is tr e s s e d . T'o further reduce th e s ig n a l- to -n o is e  
r a t io ,  such fa c to rs  as in a r t ic u la te  or im perfect speech and e x c e s s iv e ly  
h igh - or low -pitched v o ic e s  add n o ise  to  the message. A lso, c o l lo ­
qu ia lism s or jargon tend to  in crease  inform ation d e n s ity  w ithout 
provid ing a corresponding eq u iva len t in crease  in  s ig n a l- to -n o is e  r a t io .
To permit th e  e f f e c t s  o f  v o ic e  and, u lt im a te ly , the sp eech -rate  
control process upon speech to  be understood, speech must be fu rth er  
elem entized from i t s  phonemes in to  th e  waveform pattern s o f  which 
phonemes are formed, and then in to  the wave combinations which are 
combined to  form waveforms. A complex waveform o f  th e  vowel / a / ,  a 
phoneme in  the E nglish language, i s  shown in  Figure 4 . The h o r izo n ta l 
a x is  represen ts tim e, the v e r t ic a l  a x is  rep resen ts am plitude. The 
time period  a i s  reoeated  3 tim es, each time period con ta in in g  a 
complete cy c le  o f  th e  complex waveform which rep resen ts the phoneme.
The number o f c y c le s  o f  the complex waveform which are generated in  
a ctu a l speech i s .deoendent upon the frequency o f  each o f  the in d iv id u a l 
waves which combine to  form the complex waveform and upon the len gth  
of time the phoneme i s  u ttered .
Figure 5 i s  an example o f  how sim ple s in e -fu n c tic n  or pure-tone  
Waveforms combine a lg e b r a ic a lly  to  form a more complex waveform. I t  
should be noted th a t wave A produces tw ice as many c y c le s  during time 
d as does wave B. When the two waveforms are combined, the amplitude
7
J
V
d = i5o sec
Figure k
The complex waveform o f  the vowel / a /  spoken and 
m aintained. (From W illiam s, 1972, p 12)
o f  wave C i s  determined by the a lgeb ra ic  sum o f  the two waves A and B 
a t any p o in t along th e time a x is .
wave A
wave B
wave C
v. JV
d  =  j5 o sec
2 0 0  cps
combined with
100 cps
results in
complex wave
Figure 5
Simple wave com bination. (From W illiam s, 1972, p 13).
Figure 6 shows a graphic a n a ly s is  o f  a wave having a fundamental 
frequency o f  100 c y c le s  per second plus the harmonics A and D as shown. 
The re su lta n t waveform o f  Figure 6 i s  obviou sly  a s ig n if ic a n t ly  more
8
complex waveform than th a t o f  Figure 4 , y e t  the same a lg eb ra ic  summa­
tio n  o f  the in d iv id u a l waves i s  used to  produce the r e su lta n t complex, 
waveform.
wove A
omplitude -5 of D
wove B 
dmplilude twice 0
wove C 
amplitude j  of D
wove D 
omplitude = 1
combined wave
3 0 0  cps
9 0 0  cps
1500 cps
1700 cps
combined
Figure 6
Graphic a n a ly s is  o f  wave. (From W illiam s, 1972, p 15)
To th is  p o in t two important speech environment fa c to r s  have been 
d iscu ssed  to  which a tte n t io n  must be paid when undertaking to  e f f e c t  
sp eech -rate  con tro l upon a message. These are the primary fa c to rs:  
speech waveform com plexity and waveform redundancy. I t  is  important 
to  recognize th a t redundancy in  th e  complex waveform, w hile  sometimes 
important in conveying secondary inform ation such as emphasis, emotion, 
e t c . , i s  inform ation superfluous to  i n t e l l i g i b i l i t y  once the phoneme 
has been recognized by the r e c e iv e r . A lso , much o f  the harmonic 
inform ation contained in  the complex waveforms serves on ly  to  id e n t ify  
in d iv id u a l v o ice  c h a r a c te r is t ic s  and, aga in , to  sim ply express emotion 
or emohasis.
9
Modern high frequency v o ic e . communication system s, using  tech n i­
ques pioneered by B e l l  Telephone L ab oratories, demonstrate th a t speech  
bandwidth can be reduced to  a range o f  from 35° hertz to  3500 hertz  
w hile m aintaining both i n t e l l i g i b i l i t y  and s u f f i c ie n t  in d iv id u a l speech  
c h a r a c te r is t ic s  to  r e ta in  th e  id e n t ity  o f  the speaker. A fu rth er  
reduction  in  bandwidth o f from 500 h ertz  to  2500 h ertz  r e ta in s  conver­
s a tio n a l i n t e l l i g i b i l i t y ,  but r e su lts  in  th e lo s s  o f  most v o ice  charae-* 
t e r i s t i c s  id e n t if ia b le  w ith the speaker.
Female v o ic e s  su ffe r  greater  lo s s  o f  natural c h a r a c te r is t ic s  from 
bandwidth reduction  a t  th ese  frequency ranges. From Figure 7 i t  can 
be seen  th a t female speech energy does not begin  to  exceed th a t o f  male 
sneech u n t i l  s l i g h t l y  above LOCO h e r tz . I f  the upper freq u en cies are  
l o s t  through f i l t r a t io n ,  female v o ic e s  w i l l  be th e more a f fe c te d .
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Figure 7
Long time power d en sity  spectrum for  continuous 
speech. (From Malmberg, 1968, n 37)
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Zemlin (196?) found in d ica tio n  th a t  reco g n itio n  o f  speech m aterial 
i s  dependent upon frequency pattern s rather than upon frequency d i s t r i ­
b u tion . M odifications to  speech which r e s u lt  in  frequency s h i f t s  beyond 
a certa in  amount, tend t.c exceed the range which the l i s t e n e r  has come to  
accept and recognize as natural and normal because o f  previous knowledge 
o f  language and h is  common experience w ith human speech. V.’hen th is  
ex p e r ie n tia l realm i s  exceeded, i n t e l l i g i b i l i t y  s u f fe r s .
To more f u l ly  understand hew speech bandwidth and redundancy a f f e c t  
sp eech -rate  con tro l some o f  the fundamental fa c t s  o f  Speech ra te  p rocess­
ing must be understood. Schiffman (197*0 explained the procedure used 
by h is  Variable Speech Control system  as i l lu s t r a t e d  in  Figure 8 . This 
system , by using a unique technique, e s s e n t ia l ly  produced the same 
expansion/com pression product as do most other system s in  u se .
A sound tr a n sc r ip tio n  when replayed a t normal speed, as in  Figure 
8 .1 ,  sounds normal to  the ear. The ra te  o f  inform ation d e livered  to  
the ear can be doubled, however, i f  the playback ra te  i s  doubled, as in  
Figure 8 .2 . U nfortunately , doubling the p resen ta tion  r a te 'w ith 'th is  
method r e s u lt s  in the v o ice  o f  the person speaking being reproduced 
a t  an abnormally h ig h -p itch  as i t  i s  d e liv e r in g  the message. This i s  
sometimes c a lle d  the "Donald Duck" e f f e c t .  Although l i s t e n e r s  can 
become accustomed to  th is  abnormal v o ice  p itc h , i t  i s  an annoying 
handicap to  e f f e c t iv e  inform ation flow . Campanella ( 19.67 ) describes  
th e problem as one in  which the speeded-up speech spectrum pattern  
exceeds the r e la t iv e ly  f ix e d  range o f  freq u en cies over which we have 
learned to  recognize norm al-speech. The a lte r n a t iv e  to  Figure 8 .2  
which has proven most e f f e c t iv e  i s  th a t o f  removing segments o f  the
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Figure 8
Sampling p lan . V ariable Speech Control i s  
based on d e le t io n  o f  a sampling o f  audio s ig n a ls  
and s tr e tc h in g  rem aining segments to  produce 
a cce lera ted  sound transm ission  a t  near-normal p itch . 
(From Schiffm an, 1574, p 88)
inform ation to  form a restored  inform ation tr a in  which i s  now some 
fr a c tio n  o f  i t s  o r ig in a l len gth  as in  F igure 8 .3 . This process has 
u su a lly  been referred  to  as "time-compressed speech" or sim ply  
"compressed so eech ," and i s  i l lu s t r a t e d  in  Figure 9 .
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Figure 9
A view  o f  Variable Speech C ontrol. V isual 
p resen ta tion  shows how normal p itch  o f  speeded 
playback i s  restored  by d e le t in g  20- to  30-ms 
s e c t io n s  and str e tc h in g  the waveform. 
(From Shiffm an, 1975• P 92)
Because the re-connected inform ation i s  replayed a t  the same ra te  
a t  which th e o r ig in a l phonemes were u ttered , they r e ta in  e s s e n t ia l ly  
the same frequency c h a r a c te r is t ic s  which they had a t  th a t tim e. What 
has happened, however, i s  th a t some o f  the redundant phonemic informa­
t io n  has been removed, a llow in g  a greater  number o f  phonemes to  be 
d eliv ered  in  a given  tim e.
S ince much o f normal speech i s  comprised o f  pauses and sometimes 
m eaningless phrases used by speakers tc  r e ta in  con versation a l con tro l 
w hile searching fo r  thoughts and words, i t  would seem th e more o f  th is  
seem ingly u s e le s s  m ateria l which can be e lim in ated , the b e t te r . In 
f a c t ,  however, some pauses ccntribxite s ig n if ic a n t ly  to  speech compre­
hension . Johnson and Friedman (1971), in  studying the e f f e c t s  o f  
temporal spacing on l i s t e n in g  comprehension, found, phrase spacing to
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have a c o n s is te n t ly  greater  e f f e c t  on comprehension t e s t  scores than 
did c la u se  sp acing . That i s m e s s a g e s  were more a ccu ra te ly  understood  
when tem porally spaced a t  phrase boundries w ith in  rather than between 
sen ten ces , or where no spacing was used a t  a l l .  Two p o ss ib le  exp la­
n ations may be o ffered ; the spaces may provide perceptual p rocessin g  
time fo r  the l i s t e n e r ,  or they may serve  to  a c t as boundaries fo r  
sy n ta c tic  reco g n itio n . In e ith e r  ca se , pauses cannot be com pletely  
elim in ated  w ithout a r e su lt in g  detrim en ta l e f f e c t  upon l i s t e n e r  
comprehension.
The process o f  speech compression can be reversed  in  order to  
produce a length en ing o f  th e tim e period during which th e phonemes 
are u ttered . This p ro cess , described  in  Figure 10, i s  used as a 
d ia g n o stic  a id  to  s e le c t iv e ly  eva lu ate  d e liv e r y  and pronunciation , e t c . ,  
in  some areas o f  speech pathology, and in  the study o f  m usical forms.
( b )
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Figure 10
Expanded inform ation. Slower than normal playback w ithout 
p itch  d is to r t io n  i s  accomplished by in se r t in g  gaps 
th a t, in  e f f e c t ,  compress the waveform.
(From Schiffm an, 1975. P 93)
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At f i r s t  g lan ce , i t  would seem lo g ic a l  to  assume th at any v o ice  
processed by a sp eech -rate  c o n tr o lle r  would remain th a t same v o ice  .in 
reproduction , accelerated  or slowed in d e liv e r y  ra te  according to  the 
type and amount o f p rocessin g  to  which i t  i s  exposed, thus to  be as 
understandable as b efore . U nfortunately , th is  i s  not n e c e ssa r ily  the  
ca se . Foulke & Lass (1973) found th a t the v o ic e s  o f p ro fessio n a l readers 
produced the b e s t  l i s t e n e r  comprehension, w ith good experienced readers 
and inexperienced readers su c c e s s iv e ly  l e s s  e f f e c t iv e ,  regard less  o f  
speech-rate  compression le v e l s .  Male v o ic e s  tended to  produce b e tte r  
l i s t e n in g  comprehension than did female v o ic e s , but th e d iffe re n c e  was 
not found to  be s ig n if ic a n t .  Comprehension was assessed  by means o f  a 
m u ltip le -ch o ice  t e s t  over the content o f  the s e le c t io n s  which were 
read.
These fin d in g s  supported those o f  Zemlin e t  a l .  (1968) who shewed
'•h- ,
th a t l i s t e n e r s  found'fem ale compressed Speech to  be more d i f f i c u l t  
to l i s t e n  to  than male compressed speech. Foulke ( i 9 6 0 )  had e a r l ie r  
found a m ajority among one group o f  b lin d  su b jec ts  who reg u la r ly  
l is te n e d  to. compressed speech recordings which' p referred  the .female 
v o ice  to  the male v o ice  (55$ V3 **5$) because i t  was e a s ie r  to  under­
stand . A g rea ter  m ajority in  another study, however, preferred to  
l i s t e n  to  the male v o ice  (65$ vs 3 2 $ ). B easley  and Zemlin ( 1967) 
suggested  the n e c e s s ity  for fu rth er  study to  examine speaker sex  
preference in  l ig h t  o f  a p o s s ib i l i t y  th a t the female v o ice  has an 
in t r in s ic  advantage when processed in  tim e-com pressed speech.
As can be seen , the r e s u lt s  o f  research to  th is  po in t la ck  the  
depth necessary to  make a strong case for the ex isten ce  o f .a  speaker
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v o ice  preference fo r  e ith e r  sex or fo r  a complete absence o f  such a 
p referen ce. Previous s tu d ies  have ra ised  q u estion s concerning the  
e x is ten ce  o f fa c to rs  which were unknown to  or ignored by researchers  
and which have contributed to  the d is p a r ity  in  study r e s u l t s .
Experience w ith the Graham; Fairbanks-type sp eech -ra te  c o n tr o lle r  
a t  the Department o f  In terpersonal Communication, U n iv ersity  o f  
Montana, has shown no d e f in it e  preference fo r  male v o ic e s  as compared 
w ith female v o ic es  o f  s im ila r  tr a in in g . V oices which contain  s ig n i f ­
ic a n t speech a r t i f a c t  ( i . e .  l i s p in g ,  drawled ph rases, im precise  
pronunciation , high resonance, b rea th in ess , f a ls e  p itch  e t c . )  hoviever, 
have been found to  be la ck in g  in  q u a lity  when speech-com pressed. In 
g en era l, th ese  v o ic e s  which conform to  the optimum v o ic e -q u a lity  param­
e te r s  mentioned la t e r  have been found to  produce more s a t is fa c to r y  
r e s u lt s  when speech-compressed than do th ose  which do n o t.
Inform ation obtained from the 1958 B e l l  Telephone Laboratory 
recording "The S cien ce  o f  Sound" provides some c lu es  to  the reasons 
fo r  processin g  d i f f i c u l t y  w ith  some v o ic e s .  Because the prbcedure o f  
a rb itrary  sampling o f  the speech inform ation , as used in  sp eech-rate  
p ro cessin g , i s  independent o f  the natural amplitude v a r ia tio n s  o f  the  
phonemes, no n a tu ra lly  lo g ic a l  meaning can be assign ed  to  th e sampling 
p attern  which is  n e c e s sa r ily  superimposed upon the reconstructed  
inform ation. What u su a lly  remains i s  an echo or reverb eration  e f f e c t  
c a lle d  "sidetone noise" which i s  annoying, a t  b e s t ,  and adds s ig n i f ­
ic a n tly  to  p rocessin g  n o ise .
B e ll L aboratories explained th a t the reverberation  or echo e f fe c t s  
can be q u ite  detrim ental to  speech comprehension. In some speech-.
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ra te  p rocessin g  systems there seems to  be a s ig n if ic a n t  d is t c r t io n -  
preducing echo e f f e c t .  The n o n -a v a ila b ility  o f  equipment a t  th is  time 
has prevented an accurate a n a ly s is  o f  t h is  problem.
Wright (1973) concluded th a t: "Sidetone n o ise  seems to  be one 
in h ib it in g  fa c to r  in  the comprehension o f  compressed speech, a t  l e a s t  
a t  moderate compression r a te s ."  He recommended th a t speech ra te  changers 
be m odified to  incorporate s id e to n e  f i l t e r s . .
Of p a r tic u la r  in te r e s t  to  th e  problem o f  sp eech -rate  p rocessin g  
o f  female v o ic e s , which are norm ally h igh er-p itched  than male v o ic e s ,  
i s  th e masking e f f e c t  produced by a given tone upon one a t a h igh er, 
frequency. A tone can s u c c e s s fu lly  mask a h igher tone o f  much g rea ter  
am olitude w ith greater  e f f e c t  occurring w ith in crea sin g  frequency  
sep aration  between to n es . This would tend to  cause the sam pling-rate  
background in  the p rocesser to  mask female v o ic e s  to  a grea ter  ex ten t  
than i t  does male v o ic e s .
Wright stu d ied  the e f f e c t s  o f  s id e to n e  in ter feren ce  a t tim e- 
ccmpressed p resen ta tion  ra tes o f  75> and 60t .  At the lo v e r  compression 
r a te  the e f f e c t  o f  f i l t e r in g  the s id eto n e  was to  s ig n if ic a n t ly  improve 
l i s t e n e r  performance as measured by the STEP l i s t e n in g  t e s t .  The 
higher rate  produced no d if fe r e n c e  between f i l t e r e d  and u n filte r e d  
p resen ta tion s which shewed the comprehension fa c to r  produced by f i l t r a ­
t io n  to  out-w eigh the i n t e l l i g i b i l i t y  fa c to rs  r e s u lt in g  from time 
compression,
Speech redundancy tends to  be l o s t  during tim e-com pression o f  
speech as a product o f  the d iscard  in ter v a l in volved . Because o f  th is  
l e s s  o f  redundancy, the reta in ed  inform ation becomes the more masked
l?
by the e f f e c t s  o f  n o ise  and d is to r t io n . Cramer (196?) has c ite d  
em pirical evidence th a t a t  l e a s t  one means o f  producing optimum 
i n t e l l i g i b i l i t y  i s  to  t a i l o r  the length  o f  the d iscard  in te r v a l to  
the compression r a te . In t h is  way the d iscard  in te r v a l becomes 
sh orter  as the compression ra te  in c r ea se s , and the phonemic informa­
t io n  necessary to  i n t e l l i g i b i l i t y  i s  l e s s  l ik e ly  to  be l o s t  in  the  
d isca rd . Reducing th e len g th  o f  the d iscard  in te r v a l and in creasin g  
i t s  frequency makes the sampling s id eton e  l e s s  o b jec tio n a b le .
Cramer, h im se lf, pointed  to  15 m illiseco n d s as th e near id ea l  
discard  in te r v a l fo r  a l l  compression r a t io s  s in ce  th a t in terv a l would 
in su re , on the average, a t  l e a s t  one com plete v o ic e  p itch  period in  
each speech sample dovm to  fundamental v o ic e  ranges o f  about 67 h er tz . 
His work has shown th a t samples o f  h a lf  a p itch  period w i l l  simply 
double the p itch  o f  the v o ic e  so processed as though the v o ice  was 
being reproduced a t tw ice normal speed. This would in d ica te  th a t  
speech i s  m entally nrocessed over in te r v a ls  o f  a p itch  period , and 
th a t p itch  i s  perceived as a fu nction  o f  tim e between fundamental 
cy c le s  w ithout regard to  h a l f - c y c le s .
A soprano v o ice  having approxim ately tv /ice the frequency o f  an 
average male v o ic e  would be tw ice as redundant as the male v o ic e , and 
could be expected to  to le r a te  d iscard  in te r v a ls  o f  o n e -h a lf the optimum 
fo r  th e male v o ice  w ithout encountering the p itch -p er io d  problems 
mentioned above. In th is  way, the female v o ice  should evidence a 
su perior q u a lity  when tim e-com pressed, p a r tic u la r ly  a t  the higher  
r a te s . U nfortunately , in  ad d ition  to  the problems which were pre­
v io u s ly  mentioned, the fem ale v o ic e  has u su a lly  been processed through
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equipment which i s  e ith e r  optim ized fo r  male v o ices  or e ls e  a llow s  
a lim ited  con tro l o f  the d iscard  in te r v a l len g th .
Another factor  a f f e c t s  tim e-com pression o f v o ic es  as much, i f  
not more, than any o th er . Persons whose v o ic e s  are g en era lly  con­
sidered  to  be most l i s t e n a b le ,  p a r t ic u la r ly  th ose who are employed 
in  broadcasting or in  th e preparation  o f  m ateria ls fo r  use by the  
reading handicapped, are found to  have v id e  v a r ia tio n s  in  th e ir  funda­
mental v o ice  freq u en cies. These v o ice  v a r ia tio n s  may be acquired by 
th ese  persons to  add co lo r  and expression  to  th e ir  v o ic e s .  Foulke 
e t  a l . ,  (1962) and Cramer ( 1967) found v o ice  fundamental frequency  
v a r ia tio n  o f  i  5fo in  male v o ic e s  to  compress w e ll ,  w h ile  v a r ia tio n s  
o f  t  25% did n ot.
Summary
R esearchers, in  studying the e f f e c t s  o f  sp eech -rate  compression 
upon l i s t e n in g  comprehension, have apparently fa i le d  to  reach a con­
census concerning th e r e s u lt s  o f  th e ir  experim entation . There i s  some 
agreement th at a d e c lin e  in  l i s t e n in g  behavior takes p lace as presen­
ta t io n  r a te s  are in creased , but th e r a te  o f  d e c lin e  and the p o in t a t  
which s ig n if ic a n t  d ec lin e  takes p lace remain r e la t iv e ly  u n clear . I t  
would seem th a t th e fa c to r s  which a f f e c t  l i s t e n in g  behavior are s tro n g ly  
con textu a l in  nature.
There has been evidence suggested  by Foulke ( 1966) ,  and o th ers , 
th a t l i s t e n in g  behavior may be a ffe c te d  by a l i s t e n e r  preference fo r  
a c er ta in  reader s e x . No c lea r  consensus o f  opinion stands on e ith e r  
s id e  o f  th is  q u estion . Cramer (196?) described  speech c h a r a c te r is t ic s
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which tend to  favor female speech, len d in g  more support to  the Foulke 
f in d in g . Soma fu rth er  inform ation (Wright, 1973) o ffe r s  evidence th a t  
the process o f  soeech -ra te  compression to  e f f e c t  h igher p resen ta tion  
ra tes may, in  i t s e l f ,  con trib u te to  con d ition s which may a f f e c t  male 
and female v o ic e s  d if f e r e n t ly .
Certain v o ic e -q u a lity  parameters are important fo r  c la r i t y  o f  
speech for  both sex es  when the speech i s  to  be sp eech-rate  processed .
The natural advantage which female v o ic es  seem to  p o ssess in  terms o f  
i n t e l l i g i b i l i t y  may a c tu a lly  be reduced to. a disadvantageous p o s it io n  
when processed v ia  some typ es o f  equipment (Cramer, 1967) .
Foulke & Lass (1973). in  a study o f  l i s t e n in g  behavior a t in crea sin g  
p resen ta tion  ra tes  u sin g  both male and female read ers, found a s l ig h t ,  
but n o n s ig n ific a n t , preference fo r  male read ers. These r e s u lt s  seem 
to  su ggest th a t some p rocessin g  a r t i f a c t  may have a lte r ed  the r e la t iv e  
e f fe c t iv e n e s s  o f  the two groups o f  read ers.
S ta tement o f  hyiootheses
This study was planned to  i iw e s t ig a te  the e f f e c t s  o f  the two 
v a r ia b le s  speech d e liv e r y  ra te  and speaker sex  upon l is t e n in g  a ch ieve­
ment. As a r e s u lt  o f  review ing other s tu d ie s  in vo lv in g  th ese  v a r ia b les  
and th e ir  e f f e c t s  upon l i s t e n in g  achievem ent, the fo llo w in g  g e n e r a lit ie s  
are p o sited : (1) su b ject l i s t e n in g  achievement performance- w i l l  change
as inform ation p resen ta tio n  ra te  i s  increased; and (2) su b jec ts  l i s t e n in g  
to  female readers w i l l  d i f f e r  in  l i s t e n in g  achievement performance 
from th ose l i s t e n in g  to  male readers. From th ese  g e n e r a lit ie s  the  
fo llow in g  hypotheses are p o s ited  for  purposes o f th is  study:
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I . Su bjects who hear a message presented a t  su c c e s s iv e ly  
fa s te r  com pressed-speech p resen ta tion  r a te s  w i l l  have 
scores s ig n i f ic a n t ly  d if fe r e n t  on a l i s t e n in g  achievement 
t e s t  over th e  contents o f  the message from th ose who hear 
the message a t a normal ra te .
I I .  Subjects who l i s t e n  to  a message presented by fem ale readers 
w i l l  have scores s ig n if ic a n t ly  d if fe r e n t  on a l i s t e n in g  
achievement t e s t  over the con ten ts o f  the message from 
su b jects  who l i s t e n  to  the message presented by male read ers.
I I I .  A s ig n if ic a n t  in te r a c tio n  w i l l  occur between the e f f e c t s  
o f ra te  o f  p resen ta tion  o f a message and reader sex  as 
determined from scores o f  a l i s t e n in g  achievement t e s t  
over the contents o f  the message.
CHAPTER I I
METHOD
Subjects
The su b jec ts  used fo r  th is  experiment were 126 student vo lu n teers  
taken from undergraduate courses in  the Department o f  In terpersonal' 
Communication a t the U n iversity  o f  Montana during sorin g  quarter o f  
1976. Su bjects were screened by q u estion in g  to  e lim in a te  th ose  w ith  
ser io u s hearing d i f f i c u l t i e s  which would a f f e c t  th e ir  hearing the mes­
sage,; arid to  e lim in ate  th ose  who had beer, p rev io u sly  exposed to  the  
l i s t e n in g  behavior t e s t  used or to  any adaptation  th er e o f.
The sample taken co n sisted  o f  5® fem ales and 68 males d iv ided  
among the c la s s e s  shown in  Table 1.
TABLE 1
D is tr ibution  o f  su b jec ts  by c la s s  standing
Freshman 37
Sophomore
Junior 21
Senior 3*+
TOTAL 126
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The sch oo ls  and c o lle g e s  represented in  the sample are shown in  
Table 2.
TABLE 2
D istr ib u tio n  o f  su b jects by school and c o lle g e  enrollm ent
C ollege o f  Arts & S c ien ces k  9
School o f  B usiness A dm inistration 2k
School o f  Education i k
School o f  Fine Arts 7
School o f  Forestry 8
School o f  Journalism 8
General Studies 11
Other 5
TOTAL 126
Readers
The readers se le c te d  fo r  th is  experim ent were drawn from a group 
o f  experienced readers who have served as readers fo r  radio s ta t io n  
KUFM a t the U n iv ersity  o f  Montana. Three female readers and three  
male readers were s e le c te d .
M aterials
The m ateria ls used in  th is  experiment included a tape-recorded  
message and a t e s t  o f  l i s t e n in g  comprehension over the. contents o f  
the message.
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The .Message
The message chosen fo r  use in  th is  experim ent i s  an adaptation o f  
th e standard message used in  the le c tu r e  comprehension s e c t io n  o f  the  
Brown-Carlsen L isten in g  Comprehension T est. I t  c o n s is t s  o f  1875 words 
and can be read by m o d era te ly -sk illed  readers a t  approxim ately 175 words 
per minute. The message was prepared for  d e liv e r y  a t  a normal ra te  o f  
175 words per m inute, and a t  compressed ra tes  o f  233 words per minute 
(25/i compression) and 269 words per minute (35$ com pression). A copy 
o f  the message w ith  re la ted  in str u c tio n s  i s  included as Appendix A.
The I i s t e n ing Comprehension T est
The l i s t e n in g  comprehension t e s t  i s  an adaptation  o f  th e  t e s t  used 
with the le c tu r e  comprehension se c t io n  o f the Brcwn-Carlsen L isten in g  
Comprehension T est. The t e s t  c o n s is ts  o f  tw enty-cne q u estions t e s t in g  
the r e c a ll  o f  f a c t s ,  id ea s , and in feren ces  found in  the message. Response 
to  the q u estion s c o n s is ts  o f  s e le c t in g  the cox-rect ch oice from f iv e  
p o ss ib le  answers to  each q u estion  as l i s t e d  on. a prepared answer sh e e t ,  
and marking th e appropriate answer space fo r  th a t ch o ice . A copy o f  the  
t e s t  q u estion s w ith re la ted  in s tr u c tio n s  i s  included as Appendix B. 
R e l ia b i l i t y  data on the Brown-Carlsen L isten in g  Comprehension T est i s  
included as Appendix C.
procedures
The orccedures used in  th is  experiment w i l l  be described  in  terms 
o f  ( 1) s e le c t io n  o f  su b jects  and (2 ) adm in istration  o f  the experim ent.
Recruitm ent o f  Su b jects
With the perm ission o f  the r esp e c tiv e  in s tr u c to r s , students in  
Interpersonal Communication courses conducted during spring quarter  
1976 were asked to  v o lu n teer  for  p a r tic ip a tio n  in  th e experim ent. The 
courses involved  and the number o f stud en ts p a r tic ip a tin g  from each 
c la s s  are shown in  Table 3« The choice o f  courses and the numbers o f  
students p a r tic ip a tin g  from each resu lted  from the enforced co n stra in ts  
o f  availab .il i t y  o f  student vo lu n teers  and a v a i la b i l i t y  o f  the l i s t e n in g  
laboratory  f a c i l i t i e s .
TABLE 3
P a r tic ip a tio n  o f  stud en ts from Interpersonal Communication 
  courses conducted Spring Quarter 1976
INOO 111 In troauction  to  Public Speaking 39
INCO U 2 R ational D ecision  Making and Advocacy 23
INOO u e Oral Expression 31
INCO 23L In tro , to  the Process o f  Communication 33
TOTAL 126
Preparatio n o f  Mater ia ls
P a r ticu la r  care was taken to  m aintain maximum audio q u a lity  fo r  
each recorded, message in  order to  prevent in trod u ction  o f  a r t i f a c t  
in to  the experim ental data. For th is  reason , the h ig h est q u a lity  
equipment a v a ila b le  to  the experim enter was used fo r  th is  experim ent. 
D escrip tion s o f  equipment con figu ra tion s used in  the production o f the  
message tapes used in  th is  experiment are included to  more c le a r ly  
describe the process involved .
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Each reader was given  a copy o f  a s c r ip t  con ta in in g  the message, 
c a r e fu lly  annotated for  tim in g ,, and a copy o f  a s c r ip t  contain ing  
in s tr u c tio n s  r e la ted  to  the message, in s tr u c tio n s  r e la ted  to  the te s t  
q u estio n s, and the te st, q u estio n s . Each reader recorded the s c r ip ts  
on a master tape usin g  the audio production f a c i l i t i e s  a t  KUFM. Figure  
11 d escr ib es  the equipment con figu ra tion  used to  produce th e ta p es .
? .5  ip s Master Recording
E lectro-V oice
SPARTA 
Model A -15 
Audio Console
Ampex
Model. PR-10-1 
Audio Tape Recorder
Model 6611-
Microphone
Figure 11
Equipment con figu ra tion  used to  produce master tape  
recordings a t  7 .5  ip s
The messages prepared by th e readers were d u p lica ted  a t a speed 
o f  3*75 ips to  be com patible w ith the speech compression equipment in  
use in  th e Department o f  Interpersonal Communication. Figure 12 
d escr ib es  the equipment con figu ra tion  used to  d u p lica te  the message.
Follow ing preparation o f  the s ix  master tap es a t  3 .75  ip s ,  each 
tape was processed through the Discerned Sound Co. V .hirling Dervish  
sp eech -ra te  c o n tr o lle r  a t  compression ra tes  o f  23$ and 35$. The 
messages were re-recorded from the Dervish a t a tape speed o f 7*5 ip s .  
The equipment con figu ration  used in  p rocessin g  the inform ation through 
the sp eech -rate  c o n tr o lle r  i s  shown in  Figure 13.
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7-5 ips master tape 3 .7 5  ip s master tape
playback recording
TEAC
Model A-1230 
Audio Tape 
Recorder
Ampex
Model. PR-10-1 
Audio Tape 
Recorder
Figure 12
Equipment con figu ra tion  used to  produce 
master tap es a t  3-75 ips
3 .75  ip s Master 7 ,5  ip s  Recording
TEAC
Model A-1230 
Audio Tape 
Recorder
Amnex •
Model PR-10-1 
Audio Tape 
Recorder
D iscerned Sound
W hirling
Dervish
• Figure 13
Equipment con figu ra tion  used to  compress message tapes
Each o f  th e f i n a l . 18 message tap es was produced by combining a 
message recording w ith recorded in s tr u c tio n s  and t e s t  qu estion s,, then  
two c a s s e t te  tap es o f  each were recorded. Figure-H i d escr ib es  the 
con figu ration  used to  produce the c a s s e t te  tap es.
Amnex
Model PR-10-1 
Audio Tape 
Recorder
SPARTA 
Model A-15 
Audio Console
oony
Model TC-110 
C assette  Recorder
Figure 14
Equipment con figu ration  used to  produce c a s s e t te  recordings
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Equipment used in  the preparation o f th e audio tape recordings 
was maintained according to  m anufacturers' s p e c if ic a t io n s  fo r  broadcast 
se r v ic e  wherever p o s s ib le . The Discerned Sound Co. W hirling Dervish  
was ca lib ra ted  for  operation  in  accordance with i t s  manufacturer’s 
in s tr u c t io n s .
A dm inistration o f  th e  Experiment
In order to  make maximum use o f  th e  a v a ila b le  su b jec ts  i t  was 
determined to  u t i l i z e  the l i s t e n in g  lab oratory  f a c i l i t i e s  a v a ila b le  
in  th e Department o f  Interpersonal Communication. The laboratory  
p resen tly  can accommodate up to  n in eteen  su b jec ts  a t  one tim e.
A p i lo t  study usin g  60 U n iv ersity  o f  Montana undergraduate stu d en ts  
was conducted during autumn quarter* 1975. .to  exp lore the p o ss ib le  
ex isten ce  o f  experim ental a r t i f a c t s  r e s u lt in g  from a "crowd e ffe c t"  
when usin g  a classroom  environment fo r  th is  type o f experim ent, or from 
an " iso la tio n  e ffe c t"  when using  a l i s t e n in g  lab oratory . The r e s u lt s  
o f  th is  study showed no s ig n if ic a n t  d if fe r e n c e  between th e  two environ^ 
inents regard less  o f whether the su b jects  were l i s t e n in g  to speech 
presented a t normal r a te s , or to  compressed r a te s . Based on the r e s u lt s  
o f  th is  study, i t  was determined th a t th e choice  o f  the l i s t e n in g  lab or­
atory  as th e  environment fo r  th is  experiment would r e s u lt  in  greater  
■experimental- e f f ic ie n c y , and would l ik e ly  produce no experim ental 
a r t i f a c t  in  i t s e l f .
The equipment in  use in  th e l i s t e n in g  lab oratory  c o n s is ts  o f  
nineteen  op eration a l audio c a r r e ls , each equipped w ith a Sony Model 
EP.-740 Booth Recorder and a Sony Model HS-27C headset.
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Experimental m ateria ls, c o n s is t in g  o f (1) a pre-recorded c a s s e t te  
tape con ta in ing  a message w ith in s tr u c tio n s  fo r  i t s  use and fo r  admin­
is t r a t io n  o f the t e s t  and, (2 ) a t e s t  b o o k le t, were g iven  to  each 
su b jec t as he entered the lab oratory . A copy, o f  th e  t e s t  b ook let is  
included as Appendix D. Each tape recording contained the same m a ter ia l, 
d if fe r in g  from others only in  the p a r ticu la r  read er's  v o ice  used in  
i t s  preparation , and in  the p resen ta tion  ra te  used for  th e message.
In order th a t any number o f su b jects  could be te s te d  a t  any one 
time w ith in  th e cap acity  o f  the la b ora tory , each s e t  o f  m ateria ls was 
i n i t i a l l y  ramdomly assign ed  to  one o f  the e igh teen  t e s t  c e l l s ,  and a 
message appropriate to  th a t c e l l  was included . As each su b ject received  
h is  m a ter ia ls , he sim ultaneously  received  a random assignment to  a t e s t  
c e l l .
Upon r ece iv in g  a s e t  o f  m a ter ia ls , the su b jects  were d irected  to  
l i s t e n in g  booths and were asked to  begin  by fo llo w in g  the d ir e c t io n s  
printed  on the t e s t  b ook let covers. The su b jects  were c a r e fu lly  
monitored to  enable the experim enter to  answer questions and to  
provide a ss is ta n ce  when needed.
Follow ing com pletion o f the experiment by each group o f su b jec ts , 
t e s t  m ateria ls were recovered and the t e s t s  were scored . Scores were 
then tabulated  fo r  subsequent a n a ly s is . In compliance w ith th e p o l ic ie s  
o f the Department o f  In terpersonal Communication, t e s t  scores and 
experim ental r e s u lt s  were made a v a ila b le  to  su b jects  upon req uest.
CHAPTER I I I
RESULTS
This chapter contains the a n a ly s is  o f  the data co llected , in  the  
.experiment. The .05 le v e l  o f  s ig n if ic a n c e - was required and is. 
rep orted .
Subject responses to  the. l i s t e n in g  achievem ent t e s t  were scored  
manually by use o f a s e t  o f  scor in g  o v er la y s , and the number o f  
co rrect responses was entered on the cover o f  each b ook let. Test 
scores were then tabulated  according to  test c e l l  assignm ent. Computer 
data cards were punched, each card con ta in in g  the in d iv id u a l scores  
r ep resen tin g .one t e s t  c e l l .  Table U- shows t e s t  mean scores a t  each 
p resen ta tion  ra te  used.
Achievement t e s t  scores were analyzed usin g  the U lrich-P'itz  
a n a ly s is  o f  variance computer program c a lle d  from the U n iv ersity  o f  
Montana Computer Center program lib r a r y . The data was arranged in a 
s e r ie s  o f  fa c to r ia l  designs as fo llo w s :
1- Rate by sex 3 x 2  fa c to r ia l  ANOVA '
2 -  Rate by Reader (Female) . 3 x 3 fa c to r ia l  ASOVA
3- Pate by Reader (Male) 3 x 3 fa c to r ia l  ANCVA
The Rate by Sex 3 x 2  fa c to r ia l  ANCVA source tab le  i s  presented
in  Table 5 .
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TABLE t
Experimental T est Kean Scores
175 wpm 233 wpm 269 wptn
Reader 
Total Means
Female Rdr ,fl 10.43 11.29 11.00 10.90
Female Female Rdr #2 14.43 11.71 12.57 12.90
Readers Female Rdr #3 14.14 11.29 12.43 12.62
TOTAL FEMALE MEANS 13.00 11.43 12.00
Kale Rdr #1 12.29 12.42 12.29 12.33
Kale Kale F.dr #2 13.00 13 .*0 11.86 12.76
Readers Male Rdr #3 14.00 12.57 11.57 12.71
TOTAL MALE KEANS 13.10 12.81 11.90
TABLE 5
Rate by Sex 3 x 2 fa c to r ia l  ANOVA source tab le
SS_ ___ MS'______  _df__   __F
Rat e 29.25 1^.63 2 2.12 0.122
Sex 6.67 6 . 6? 1 0 .97 0.671
In teraction 13.5* 6.77. 2 . 0.98 0.620
Within 828.00 6.90 120
The r e su lts  o f  th is  AMOVA show no s ig n if ic a n t  e f f e c t s  for v a r ia tio n s  
in  presentation  r a te , v a r ia tio n s  between speaker s e x e s ,  or for  the 
in te r a c tic n  between p resen ta tion  ra te  and speaker sex .
Table 6 contains th e source ta b le  for  the .Rate by Female Reader 
3 x 3 ANOVA. The ANOVA showed, no s ig n if ic a n t , e ffec t , for v a r ia tio n s
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in  p resen ta tio n  rate w ith female readers, but th e main e f f e c t  repre­
sen tin g  female readers was found to  be s ig n if ic a n t .  Wo s ig n if ic a n t  
in te r a c tio n  between p resen ta tion  ra te  and female readers was found.
TABLE 6
Rate by Female Reader 3 x 3  fa c to r ia l  ANOVA source tab le
35 MS d f F P
Rate 26.57 13.29 2 1.91 0.156
Female Readers 69 .16 2.6.57 2 3 ,53 0.035
In tera ctio n  32.00 8 .00 6 1 .15- 0.363
V'ithin 516.00 6 .9  6 56
Table 7 contains the source ta b le  fo i the Rate by Male Reader
3 x 3  ANOVA.
TABLE 7
Rate by Male Reader 3 x 3 fa c to r is 1 AK0VA source ta b le
•
P.ate 16.22 8.11 2 1.2.6 . 0.2.99
Male Readers .2 .32 1.16 2 0 .18 0.860
In tera ctio n  13 -97 3 .6 9 6 0.53 0.716
Within 356.57 6 .5 7 56
Mo s ig n if ic a n c e  was shown by th is  ANOVA for  e f f e c t s  o f v a r ia tio n  
o f  p resen ta tio n  r a te  or for  d if fe r e n c e  in  male read ers, and no s ig n i f ­
ica n t in ter a c tio n  was found.
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Figure 15 rep resen ts a graphic d isp lay  of the means of the t e s t  
group scores in  the experim ent.
fem ale read e rs
15
male re a d e rs
13
12
11
10
Figure 15
L isten in g  behavior means for experim ent.
CHAPTER IV
DISCUSSION
The r e s u lt s  presented in  Chapter I I I  have been d iscu ssed  in th is  
Chapter in  th e ir  r e la t io n sh ip  to  the hypotheses te s te d  in th is  study.
The im p lica tion s o f  th is  study fo r  fu rth er  research in  l i s t e n in g  
achievement and the conclusions drawn from th is  study have a ls o  been 
d is  cus sed .
T est o f  Hypotheses
The f i r s t  hypothesis sta ted ;
Subjects who hear a message presented a t s u c c e s s iv e ly  
fa s te r  compressed-speech p resen ta tion  ra tes  w ill, have 
scores s ig n if ic a n t ly  d if fe r e n t  on a l i s t e n in g  ach ieve­
ment t e s t  over th e  con ten ts o f  the message from those  
. who hear the message a t a normal ra te .
The n u ll hypothesis regarding the e f f e c t  o f  increased  message pre­
sen ta tio n  ra tes could not be re jec ted  (F -  2 .12 w ith d f 2 , 120; p ^ .0 5 ) .  
In creasin g  p resen tation  ra tes  produced a continuing, but n o n sig n ific a n t, 
d e c lin e  in l i s t e n in g  comprehension. I t  would appear th a t su bjects were 
capable o f  responding to  much higher ra tes o f  p resen ta tio n  b efore  s ig n i f ­
ica n t d ec lin e  in  l i s t e n in g  comprehension would have taken p la ce .
The second hypothesis sta ted :
Subjects who l i s t e n  to  a message presented by female 
readers w i l l  have scores s ig n if ic a n t ly  d if fe r e n t  on 
a l i s t e n in g  achievement t e s t  over th e contents
33
34
o f  the message from su b jec ts  who l i s t e n  to  the  
message presented by male readers.
The n u ll hypothesis r e la ted  to  reader sex could not be re jec ted  
(F = 0 .9 7  w ith d f 1, 120; p ^ .0 5 ) .  A. trend favoring male readers was
observed, but i t  was n o n sig n ific a n t. This was most l ik e ly  due to the
cum ulative fa c to r s  a f fe c t in g  the aggregate performance o f  the group 
o f  su b jects  assign ed  to  a p a r ticu la r  female reader than to  sex re la ted  
fa c to r s . I t  should be noted th at the Bate by Female Reader ANOVA 
produced a s ig n if ic a n t  main e f f e c t  fo r  Female Readers (F = 3-53. w ith  
d f 2 , 54; p < . 05) , which supports th is  con clu sion .
The th ird  hyp othesis sta ted :
A s ig n if ic a n t  in ter a c tio n  w i l l  occur between the 
e f f e c t s  o f  ra te  o f  p resen ta tio n  o f  a messags and
reader sex as determined from scores on a l i s t e n in g
achievem ent t e s t  over th e  con ten ts o f  the message.
The n u ll hypothesis regarding th is  in te r a c tio n  could not be 
re jec ted  (F = 0 .9 8  w ith d f 2, 120; p > .0 5 ) .
Conclu sion s
R esu lts o f  th is  study, in f a i l in g  to  r e je c t  th e f i r s t  n u ll 
h y p o th esis , f a i l  to  agree w ith the r e s u lt s  o f  s tu d ies  conducted by 
Boss i t e r  (19?4) and Zemlin, e t  a l .  (1968) which showed s ig n if ic a n t  
d e c lin es  in l i s t e n in g  comprehension due to  in creasin g  inform ation  
p resen ta tio n  r a te s . R esu lts o f  oth er s tu d ie s ,»most, notable Marsh (1976, 
1973). Foulke*Lass (1973). Foulke (1962), and Fairbanks, e t  a l .  (1957). 
agree with th ose o f  the p resen t study.
While the reasons fo r  the disagreem ent between the two s e ts  o f  
em pirical r e s u lt s  remain u n clear, the p o s s ib i l i t y  e x is t s  th at there
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are cer ta in  v a r ia b le s  which have not been properly considered by 
experim enters in  studying l i s t e n in g  comprehension which may have 
a ffec te d  the experim ental r e s u lt s .  Such v a r ia b le s  may include a 
high in te r e s t  in  th e experiment by the su b je c ts , or th e ir  haying  
sp e c ia l in te r e s t  in  th e message or a heightened general knowledge 
concerning the su b ject o f  th a t message.
fh e lle n  ( 1573) found th a t su b jects  who had rated a message 
in te r e s t in g  performed b e t te r  on a l i s t e n in g  t e s t  over th a t message 
than those who rated  the message u n in terestin g . Su bjects who were 
aware th at they would be te s te d  over th e  conten ts o f  the message 
scored s ig n if ic a n t ly  lower than d id  those who were not on ly  aware 
th a t they would be te s te d , but th a t th e ir  scores would apply to  a 
course grade.
Some research (Atkinson, 1958) has ind icated  th a t a challenge  
to  a su b ject enhances th e d e s ir e  for  su ccess by th a t su b ject on 
p r o je c ts . Locke (1968), in d isc u ss in g  m otivation , sa id  th a t in d iv i­
dual. performance i s  dependant upon in d iv id u a l needs and the le v e l  o f  
in d iv id u a l goal commitment toward meeting th ose needs.
Several experim enters, in clu d ing  Marsh (1976, 1973). R o ss iter  
(197*0. and Foulke ft Lass (1973), have chosen m u ltip le  message formats
i
fo r  th e ir  s tu d ie s . Such use o f  a v a r ie ty  o f  to p ic  areas in  a message 
format would tend to  reduce the e f f e c t s  o f  p rior  knowledge or sp e c ia l 
in te r e s t .  The e f fe c t iv e n e s s  o f  m u ltip le  message formats tends not to  be 
e n t ir e ly  co n c lu s iv e , however. The r e s u lt s  obtained by R o ss ite r  (197*0 
and Foulke ft I.ass (1973) usin g  m ultip le messages to  study l is t e n in g  be­
havior a t in crea sin g  p resen ta tion  rates tend to be co n trad ictory .
The R o ss ite r  (197*0 study, in d isc u ss in g  su b ject l i s t e n in g  per­
formance in  the areas o f  r e c a ll  o f  f a c t s ,  id ea s , and in feren ces , has 
suggested th a t message content and t e s t in g  o r ien ta tio n  may be important 
con sid era tion s when message p r e se n ta tio n •r a te s  are v a r ied . From Figure 
2 (p 2) i t  can be seen th at the r e la t io n sh ip  in vo lv in g  r e c a l l  o f  f a c t s ,  
ideas., and in feren ces , does not remain unchanged with in creasin g  . 
p resen ta tion  r a te s . The e f f e c t  upon r e c a l l  o f  in feren ces appears to be 
r e la t iv e ly  in s ig n if ic a n t ,  x^hile the other areas show marked e f f e c t s .  
O bviously, any study which had fa i le d  to  attend to  the r e la t iv e  e f f e c t  
o f  v a r ia tio n s  in  p resen tation  ra te s  upon th ese  l i s t e n in g  comprehension 
areas would have fa ile d  to  control for  an important p o te n tia l source  
o f  error v a r ian ce .
Another v a r ia b le  which i s  h ig h ly  s itu a t io n a l in  nature i s  th a t o f  
the r e la t io n sh ip  o f  t e s t in g  schedules with- the academic and s o c ia l  
calendars used by th e populations from which su b jects  are drawn. The 
e f f e c t s  o f  t h is  v a r ia b le  and other s o c ia l  fa c to r s  may d i f f e r  from 
study to  stud y . The e f f e c t s  o f  th ese  v a r ia b le s  upon in d iv id u a l su b jec ts  
would be properly co n tro lled  through random assignment o f su b jects  to  
experim ental t e s t  c e l l s .  The e f f e c t s  o f  th ese  v a r ia b le s  upon d if fe r e n t  
populations from which study samples have been drawn, however, i s  much 
more d i f f i c u l t  to  con tro l s in ce  th ere can be no random assignm ent o f  
su b jects  to  th ese  p op u lation s. Due to  time and d is ta n ce , the p a r ticu la r  
populations involved may have experienced w idely d if fe r in g  s o c ia l  
c lim a te s .
ho l e s s  important to  the r e s u lt s  o f  t h is  study than o rev io u sly  
mentioned v a r ia b le s  which seem to  a f f e c t  su b jec ts  are the tech n ica l
requirem ents fo r  audio reproduction which i s  fr e e  from orocessin g  
a r t i f a c t  a t  a l l  p resen ta tion  r a te s . I t  would be extrem ely d i f f i c u l t
r\
to  make an accurate eva lu a tion  o f  the r e la t iv e  le v e l s  o f  audio q u a lity  
maintained in  previous s tu d ie s . I t  i s  not d i f f i c u l t ,  however, to-, 
document the su b sta n tia l improvements in  equipment and technique during  
the past tvrc decades which have resu lted  in  considerab le  improvement in  
audio q u a lity  in  experim ental con figu ration s such as have been used 
in  previous s tu d ie s . Under th ese  circum stances i t  would not be 
u n r e a lis t ic  to  su so ect th a t  some e a r l ie r  s tu d ie s  which show s ig n if ic a n t  
d e c lin e s  in  l i s t e n in g  behavior w ith  in crea sin g  p resen ta tio n  ra tes may 
be s e r io u s ly  a ffec te d  by lo s s  o f  audio q u a lity . This would be p a r tic ­
u la r ly  tru e o f  th ose s tu d ie s  made prior to  the p a st decade.
During th e  revievr o f  l i t e r a tu r e  d iscu ssed  in  the f i r s t  chapter, 
some elem ents o f  human inform ation p rocessin g  were mentioned r e la t iv e  to  
th e ir  e f f e c t  upon l i s t e n in g  comprehension. Marsh ( 1976) presented  
evidence to  support the premise th at in teg ra tio n  o f inform ation may 
remain s ta b le  over a wide range o f  com plexity l e v e l s  u n t i l  a c r i t i c a l  
point, i s  reached. This p o in t, determined by a sharp d e c lin e  in  in fo r ­
mation in teg r a tio n , has been shown to  vary somewhat from person to  
person and from su b jec t area to  su b ject area. These v a r ia t io n s , w hile  
not shown-to be p a r tic u la r ly  s ig n if ic a n t., may provide a c lu e  to  the 
reason for  the d if fe r e n c e s  in  experim ental r e s u lt s .
Fortunately for  the experim enter, p a r t ia l  data from a study o f  
inform ation p rocessing  and l is t e n in g  achievement made by Dr. Duane 
P ettersen  from the Department o f  Interpersonal. Communication a t the 
U n iv ersity  o f  Montana was made a v a ila b le . This data, which con sisted
of.R ep t e s t  scores (K elly , 1955) obtained from a group o f  su b jects  
who a ls c  were p a r tic ip a n ts  in  th e present study and th e ir  scores  
on the l i s t e n in g  behavior t e s t  taken for  th is  study, has produced j 
some in te r e s t in g  r e s u lt s .
F ighteen  su b jects  were involved and were c la s s i f i e d  in to  three  
nearly e q u a l-s iz e  groups according to  l i s t e n in g  .test- scores as in d icated
(1) High .ITS, mean 16.0C; (2) medium LT3, mean 13.00; (3) .low LTS,
9 . 8 7 . Rep t e s t  scores fo r  th is  group were: (1) High LTS, mean 70.83;
(2) medium LTS, mean 104.00; (3) low LTS, mean 115.30 . (Pep t e s t  scores  
c o rr e la te  in v e r se ly  w ith inform ation in teg ra tio n  a b i l i t y . )  The trend  
indicated, by t h is  data suggested th a t persons who scored h igh er on th e  
l i s t e n in g  behavior t e s t  were a lso  th ose who were capable o f  h igher  
l e v e l  inform ation p rocessin g .
Marsh (197;0  found inform ation in teg ra tio n  to  be r e la t iv e ly  
independent o f  exposure to  inform ation'and tra in in g  and, p o ss ib ly , 
a more s ig n if ic a n t  fa c to r  then e ith e r . F a ilu re  to  con sid er th e r e la t iv e  
inform ation in teg ra tio n  a b i l i t i e s  o f  in d iv id u a l su b jec ts  would appear to  
contrib u te h ea v ily  to  un con tro lled  w ith in-groups error var ian ce , and 
may be p a r t ia l ly  resp on sib le  for  lack  o f  agreement among s tu d ies  in v o lv ­
ing varying message p resen ta tion  r a te s . Because random sampling from 
the population  would . l ik e ly  produce an equal d is tr ib u tio n  o f  inform ation  
in teg r a tio n  a b i l i t i e s  in .each  o f the experim ental t e s t  c e l l s ,  the  
present study may well, have fa i le d  to  r e je c t  the f i r s t  n u ll h y p oth esis, 
in  p art, due to  w ith in-groups error variance r e su lt in g  when no con tro l 
was provided fo r  in d iv id u a l inform ation in teg ra tio n  l e v e l s .
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F ailu re  to  r e je c t  the second n u ll h yp othesis im p lie s , on the  
su rface , th ere i s  no s ig n if ic a n t  d if fe r e n c e  between the way l is t e n e r s  
process male speech and the way they  process female speech. This is  
supportive o f  the Foulke & Lass. (1973) study, but not the e a r l ie r  Zemlin 
e t  a l .  ( 1968) and Foulke (1966) s tu d ie s .
The r e s u lt s  o f  the present study, w ith i t s  c a re fu l a tten tio n  to  
contro l o f  audio p rocessin g  a r t i f a c t ,  have ra ised  ser io u s qu estion s con­
cerning the p o ss ib le  e f f e c t  o f  audio q u a lity  upon the r e la t iv e  e f f e c -  
' t iv e n e ss  o f  male and female v o ic e s  as stu d ied  in  the e a r l ie r  experim ents. 
From the review  o f  l i t e r a tu r e  i t  was suggested th a t th e  female v o ice  
p osesses a tendency toward su p er io r ity  in  speech e f fe c t iv e n e s s  not 
supported by some e a r ly  s tu d ie s . Indeed, speech by e ith e r  sex should  
a t l e a s t  produce equal r e s u lt s ,  not a male v o ice  preference as was 
found to  p r e v a il among the e a r l ie r  s tu d ie s .
For th e te c h n ic a l reasons d iscu ssed  above, i f  fo r  no o th ers , the  
p o s s ib i l i t y  would seem to  e x i s t  th a t  female v o ic es  used in  message 
p resen ta tio n s in  those s tu d ies  showing male v o ice  su p e r io r ity  may have 
su ffered  e x c e s s iv e ly  from audio q u a lity -r e la te d  a r t i f a c t .  The r e s u lt s  
o f the more recen t s tu d ies  conducted prior to  th e  p resen t study tend  
to  support th is  prem ise.
F ailure to  r e je c t  the th ird  n u ll hypothesis im p lies there i s  no 
s ig n if ic a n t  d if feren ce  in  the way male or female speech i s  comprehended 
regard less  o f- th e  r a te  a t v.bich inform ation i s  presented to  l i s t e n e r s .
The absence o f  s ig n if ic a n t  in ter a c tio n  is  not p a r tic u la r ly  su rp r isin g  
in th is  ca se . There may not have been a f a ir  t e s t  o f  in ter a c tio n  s in ce  
rate o f  presen tation  was not a s ig n if ic a n t  v a r ia b le  in  th is  study.
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Foulke & Lass (1973) did  fin d  a s ig n if ic a n t  in te r a c tio n  between presen­
ta t io n  rate and reader sex , however.
I t  would appear th a t sex o f the reader makes l i t t l e  p r a c t ic a l ' 
d iffe re n c e  to  1 is te n e r  comprehension. This fin d in g  was shown to  be 
p a r tic u la r ly  s ig n if ic a n t  s in ce  i t  seems to  hold true w ith  in creasin g  
p resen ta tio n  r a te s .
Im plications
This study has produced more im p lica tion s for fu rther study than 
i t  has produced answers to  previous q u estio n s. A myriad o f fa c to rs  
seem to  have a ffe c te d  the experim ental su b ject in  h is  l i s t e n in g  
environment. Future experim entation in. message p resen tation  should  
attem pt to  include co n tro ls  fo r  th ese  s itu a t io n a l v a r ia b le s .
Although considerab le refinem ent has appeared in  recen t s tu d ie s ,  
much a d d itio n a l e f fo r t  i s  required t o  develop and improve the dependent 
v a r ia b le s  used in  stu d ies  in v o lv in g  varying inform ation p rocessin g  
environmental co m p lex itie s . The work by Marsh and oth ers portends 
great growth p o te n tia l In th is  area.
I t  has become in crea s in g ly  important to  e lim in a te  p rocessin g  
audio a r t i f a c t  from fu ture s tu d ie s . S ig n if ic a n t  te ch n o lo g ica l d ev e l­
opments have r ecen tly  appealed in  sp eech -ra te  p rocessin g  equipment 
as described  by Foulke (19?6). As soon as the new sp eech -ra te  com­
p ressio n  equipment becomes a v a ila b le , i t  should be applied  w ith utmost 
p r o fe ss io n a l care to  r e so lv in g  the e f f e c t  o f  a r t i f a c t  upon the reader 
sex q u estion  and upon the p resen ta tion  ra te  q u estion .
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The e f f e c t  o f  human inform ation p rocessin g  v a r ia b le s  upon l i s t e n in g  
behavior i s  an e s p e c ia l ly  e x c it in g  q u estio n . Future research in  th is  
area should be most in te r e s t in g  and rewarding.
CHAPTER V
SUMMARY
An experim ental st\idy was conducted to  observe the e f f e c t s  o f  
sneech d e liv e r y  rate and speaker sex  upon l i s t e n in g  achievem ent.
One hundred and tw en ty -six  undergraduate stu d en ts in  Interpersonal 
Communication courses were each assigned  to  one o f  e ig h teen  experim ental 
groups. Each group was asked to  respond to  a l i s t e n in g  comprehension 
t e s t  over the same message, presented a t  normal rate  (1?5 wpm), 25$ 
compression (233 wpm), or 35$ compression (269 wpm) by one o f  three  
female and th ree male read ers. The message and t e s t  used were adopted - 
from the le c tu r e  comprehension s e c t io n  o f the Brown-Carlsen L isten in g  
Comorehension T est.
A c a s s e t te  tape recording o f  the message, th e  t e s t  q u estio n s, and 
appropriate in s tru c tio n s  designated  fo r  each t e s t  c e l l  was included with  
a t e s t  b o o k let, and th e e igh teen  s e t s  were given random assignm ents to  
order o f  d is tr ib u t io n . The study was conducted in  the l i s t e n in g  la b o r­
atory  used by the Department o f  In terpersonal Communication a t  the  
U n iv ersity  o f  Montana.
I t  was hypothesized th a t: (1.) Su bject t e s t  scores over the message
oresented a t su c c e ss iv e ly  higher ra tes  o f  speech compression would 
d if f e r  from th ose  over the message presented a t  a normal ra te ; (2) 
Subject t e s t  scores over the message presented by fem ale readers would
h2
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d i f f e r  from those over the message presented by male readers; and (3 ) 
an in te r a c tio n  would occur between the e f f e c t s  o f  r a te  o f  p resen ta tion  
and reader, sex .
T est scores were analyzed through the use o f  a s e r ie s  o f  fa c to r ia l  
d esign s to  compare the e f f e c t s  o f: ( 1) Pate o f  message p resen tation
by sex o f reader; (2) Rate o f  message p resen tation  by Ind iv idu al Reader 
(Female); and (3) Rate o f message presen tation  by In d iv id u al Reader 
(!'ra l e ) .
The fin d in gs o f  th is  study may be summarized as fo llo w s:
Subjects who heard a message presented a t su cces­
s iv e ly  fa s te r  compressed-speech p resen ta tion  ra tes  
did not score s ig n i f ic a n t ly  d if fe r e n t  on a l i s t e n in g  
achievement t e s t  over the contents o f  the message from 
those who heard the message a t a normal r a te .
Subjects who heard a. message presented by fem ale 
readers did net score s ig n if ic a n t ly  d if fe r e n t  on 
a l i s t e n in g  achievement t e s t  over the contents o f  
the message presented by male, readers.
A s ig n if ic a n t  in te r a c tio n  d id  not occur between the  
e f f e c t s  o f  the ra te  o f  p resen ta tion  o f  a message 
and reader sex .
The r e s u lt s  fa i le d  to  support th e  hypotheses. Trends were noted 
fo r  both sexes in  support o f  Hi and favoring male readers in  support 
o f Hz,  but n e ith er  r e s u lt  was s ig n if ic a n t  a t the .05  l e v e l .  No s ig n i f ­
ic a n t in ter a c tio n  was found to  support H3 .
. The r e s u lt s  implied there i s  no s ig n if ic a n t  d if fe re n c e  in  the way 
male or fem ale sneech is  comprehended regard less o f  the ra te  a t  which 
inform ation i s  presented to  l i s t e n e r s .  The r e s u lt s  a lso  im plied the  
e x isten ce  o f numerous v a r ia b le s  which have not received  s u f f i c ie n t  
previous em pirical a tte n tio n  and which may have a ffec te d  the r e s u lt s  o f  
th is  study and other previous s tu d ie s .
Hk
It, was suggested  th a t fu tu re  research should concentrate on reducing  
the e f f e c t  o f  v a r ia b les  which seem to  have created un con trolled  error  
varian ce. Many o f  th ese  v a r ia b le s  have been id e n t if ie d , b u t.req u ire  
fu rth er study to  id e n t ify  th e ir  e f f e c t s .  Others, having been suspected  
as con trib u tin g  to  error varian ce, need fu rth er  study to  confirm or 
r e je c t  th e ir  in f lu e n c e s .
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APPENDIXES
APPENDIX A 
MESSAGE AND RELATED INSTRUCTIONS
PRE-MESSAGE INSTRUCTIONS
Thank you fo r  agreeing to  p a r tic ip a te  in  t h is  stud y . You have 
been given a t e s t  b ook let fo r  the Brovm-Carlsen L isten in g  Comprehension 
T est. P lease  do not make any marks whatever u n t i l  I  t e l l  you to  do so .
F i l l  in  your name and th e o th er  inform ation c a lle d  fo r  on the  
cover o f  your t e s t  b o o k le t. P lease  do not open the t e s t  b ook let u n t i l  
in stru cted  to  do so . (Pause 60 s e c .)
Much o f  what we lea rn  i s  obtained by l i s t e n in g .  I t  i s  ju s t  as
important to  know how w e ll you understand what you hear as i t  i s  to
know how vrell you understand what you read. This t e s t  w i l l  t e l l  how 
good a l i s t e n e r  you are . Is  th ere anyone who cannot hear me c lea r ly ?
I  s h a ll  read you a f a ir ly  len gth y  s e le c t io n  e n t i t le d ,  "Improving 
Your Reading A b ility ."  I t  may seem th a t I am speaking q u ite  rap id ly
as I  read the le c tu r e .  Do not l e t  th is  d istu rb  you. Sim ply tr y  to
l i s t e n  as c a r e fu lly  as p o ss ib le  because, a f t e r  I  have f in ish e d , you 
w i l l  be asked to  answer q u estion s about th e  s e le c t io n .  Do not take 
notes on what I read. Ju st l i s t e n  c a r e fu lly . Let us b eg in .
MESSAGE
Good reading i s  important fo r  sev era l reasons. F ir s t ,  reading  
g iv e s  power to  le a rn .
When Edison was s ix  years o ld , he came home from sch ool with a 
note from h is  teacher saying th a t he was incapable o f  lea rn in g .
"Why?" h is  concerned mother asked the tea ch er.
"He ca n 't learn  to  read," r e p lie d  the tea ch er .
"I w i l l  teach  him m yself,"  th e mother answered. And she produced 
a well-known in ven tor.
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Second, one may gain in sp ira tio n  fo r  h is  e n tir e  l i f e  through 
read ing. For example, L in co ln 's  stepmother was ju s t  a homebody, but 
she in sp ired  and taught the son o f  her husband and guided h is  reading. 
In la t e r  years L incoln w rote, "The g r e a te s t  book I  ever read, you ask 
me? My Mother."
Reading i s  important fo r  a th ird  reason—t c  h e lp  people under­
stand th e ir  own exp erien ce . Louis Untermeyer, w r itin g  about, how to  
enjoy poetry says th a t most young people confronted w ith  a poem make 
i t  an academic e x e r c is e . These stud en ts th ink th e ir  part i s  to  fig u re  
out the rhyme and t c  n o t ic e  th e fig u re s  o f  speech.
Reading poetry i s  reading not to  g e t  inform ation or to  n o t ic e  
how words are used , but to  understand on e's own exp erien ce . I f  th e  
reading can convey to  a person something about l i f e  th a t he has hot 
thought, th a t i s  enough. He sh ou ld n 't ask fo r  more. I f  he g e ts  the  
rhyme scheme and th e f ig u re s  o f  speech, w e ll and good. But i f  he 
concen trates on th e se , he w i l l  miss th e  whole th in g .
Here, fo r  in sta n ce , i s  a poem w ritten  by Walt Whitman. He c a lle d  
i t  "When I  Heard th e  Learned Astronomer." Perhaps Walt Whitman had 
been to  a le c tu r e  given by one o f  the well-known astronomers o f  h is  
day. He had looked a t  charts and p ic tu re s  o f  th e  very  la r g e  number o f  
s ta r s  in  th e sky look in g  l ik e  l i t t l e  d esign s o f pin  h o les  in  a p iece  
o f b lu e-b lack  paper. The Astronomer had to ld  the audience how la rg e  
va r io u s ones o f  th e pin h o les  were in  r e a l i t y ,  and how many yeahs i t  
would take a. ray o f l ig h t  from one o f them to  reach the earth . The 
le c tu r e r  had specu lated  on th e  o r ig in  o f  the un iverse and th e number o f  
years b efo re  i t  would be d estroyed . The room was warm and s t u f f y ,  and
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people moved r e s t l e s s ly  in  th e ir  c h a ir s . Whitman had the fe e l in g  th a t  
a l l  o f  th is  knowledge o f  th e le c tu r e r  d id  not seem very profound. And 
so he wandered out in to  the c le a r  n igh t a ir .  L ater he wrote: "When
I  heard th e  learned astronomer/when th e p r o o fs , the fig u res  were 
ranged in  columns b efore me/When I was shown the charts ana diagrams, 
to  add, d iv id e , and measure them/When I  s i t t i n g  heard th e  astronomer 
where he lectu red  w ith much applause in  the 1 ectu re- room/How soon • 
unaccountable I became t ir e d  and s i c k /T i l l  r is in g  and g lid in g  out I
I
wandered o f f  by m yse lf/In  th e  n y s t ic a l  m oist n ig h t a ir ,  and from time 
to  time/Looked up in  p e r fe c t  s i le n c e  a t  th e  s ta r s ."
F in a lly , reading o ften  w i l l  mean th e d if fe r e n c e  between being  a 
boring or an in te r e s t in g  person. Often people m y  fin d  them selves in  
company w ith a group o f  stran gers and c a s t  about fo r  a su b ject o f  
con versa tion . U su ally  the person who has th e  most in te r e s t in g  th ings  
to  ta lk  about i s  th e  person who has read w id e ly . The l i t t l e  s to r y  is  
to ld  o f  a p a r tic u la r  shoe salesman who found h im se lf a t  a cer ta in  
dinner party in  th e  home o f  one o f  h is  p ro sp ectiv e  c l i e n t s .  His 
p o l i t e  h o ste ss  sea ted  him on her r ig h t and during the d in ner, c a r e fu lly  
tr ie d  one su b ject a f t e r  another to  in te r e s t  him.
"Did you see  th e e x h ib it  o f  p a in tin g s in  the museum?" she asked.
No he had not seen  th e  e x h ib it .
"What do you th ink the Dodgers w i l l  do .th is  season?"
He rep lied  th a t he seldom follow ed th e  sp ort pages o f  th e  d a i ly  
papers.
" Isn 't  i s  a p p a llin g  about th e new income taxes?" asked th e  
h o s te s s .
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The salesman was s t i l l  s i l e n t .  He had not been fo llo w in g  very  
c lo s e ly  what th e  new taxes were to  b e .
The h o ste ss  was g e tt in g  a l i t t l e  d esp era te. "Have you read about 
th e  new v a r ie t ie s  o f  flow ers th a t are being introduced t h is  season?"
F in a lly , the unread salesman turned to  her and s a id . "Madam, you 
have been try in g  to  fin d  something t c  ta lk  about with me. Why d on 't  
you tr y  shoes? That i s  the only su b jec t I r e a l ly  know about."
Now ju s t  what can one do in  order to  improve h is  reading? What 
methods w i l l  help  one to  gain  s k i l l  so th a t he can be in sp ired , or 
in te r e s te d , or knowing?
W ell, f i r s t  o f  a l l ,  th ere i s  th e fo rc in g  method. A reader can do 
something to  improve h im self sim ply by making h im se lf speed up in  h is  
read ing. Take th e ty p ic a l case  o f  John P atterson , a farmer in  M innesota. 
He d id n ’t  read much except h is  a g r icu ltu ra l jo u rn a ls . Most o f  th a t  
reading had to  be done s lo w ly  because he wanted to  fig u re  out from 
th e  w r itin g  and diagrams ju s t  e x a c t ly  how to  plow h is  f i e ld  or  how 
to  con stru ct a chicken brooder. Thus when he read a paper or a
magazine s to r y , he tr ie d  to  read i t  in  the same way. One day he came
across a magazine in  a barber shop th a t gave th e  number o f  minutes 
i t  should take th e  average reader to  complete each a r t ic le  or  s to r y .
John found th a t he took fa r  lo n g er  than the average. He decided th a t
he would see  i f  he co u ld n 't b eat h is  own record. So be borrowed the
magazine. At f i r s t  he forced h is  eyes to  move so  f a s t  th a t he Was 
not understanding what he read. But soon he could read q u ick ly  
through an a r t ic le  and s t i l l  understand most o f  what was in  i t .  He 
d iscovered  a ls o  th a t he could read h is  a g r ic u ltu r a l jou rn als more
ra p id ly  and s t i l l  fo llo w  the d e ta ile d  d e sc r ip t io n  g iv en . Anyone can 
do q u ite  a b i t  to  improve h is  reading ju s t  by making h im se lf read 
fa s te r .
Then th ere i s  the observation  approach. To read w e ll ,  people  
need to  know ju s t  what happens to  th e ir  eyes as th ey  read. Sometimes 
one can s i t  on th e f lo o r  in  fro n t o f  somebody who i s  reading and 
watch what happens to  h is  ey es . The eyes w i l l  appear to  move, stop,- 
move, sto p , move, s to p , and suddenly move back to  th e beginning o f  a 
new l in e .  Some students have sa id  th at th e  eye movements remind them 
o f a typ ew riter  carriage  as i t  moves along and then returns to  s ta r t  
a new l i n e .  I t  i s  obvious th a t th e  fewer stop s the eyes make on a 
l in e ,  the fa s te r  one w i l l  read. So i t  i s  w ise to  p r a c tic e  making on e's  
eyes see  groups o f  words in stea d  o f  u su a lly  look in g  a t  each word by 
i t s e l f ,  one recen t reading expert su ggests th e idea o f  drawing three  
or four fa in t  l in e s  down a page o f  p r in t , and th a t the reader p ra ctice  
reading the p r in tin g  by f ix in g  h is  eyes where each l in e  cro sses  the  
l in e  o f  typ e. A fter a w h ile  he w i l l  be a b le  to  gradually  reduce the 
number o f  l in e s  he needs as he in crea ses  the number o f  words h is  eyes 
can see-w ith  a s in g le  s to p .
Another th in g  to  p r a c tic e  i s  a kind o f game one can p lay w ith  
b illb o a rd s  or l ic e n s e  p la te s  as he i s  d r iv in g . As he g lan ces a t  a 
b illb o a rd  when he d r iv es  p a st, he should, see  how much o f  i t  he can 
repeat a t  a g lan ce. We were p lay in g  th is  game one tim e when we got 
in to  a l i t t l e  argument. One person had read ,."U se K cC lessen's  
a r o m a tic ... ."  And th at was as much as he had seen . Another g e t the  
next, word which he sa id  was soap. But a th ird  member in the car was
sure th a t th e word a t the end was soup. , .n o t soap. F in a lly  a f t e r  some 
d isc u s s io n , the d r iv er  had to  turn th e car around and go back so  th a t  
the two could check th e answer. Such a game i s  fun; b u t, more impor­
ta n t , i t  tr a in s  one to  read th in g s q u ick ly  and a ccu ra te ly . One
u su a lly  has someone to  check h is  m istakes when he i s  not r ig h t .
One summer an ex -sch o o l-tea ch er  liv e d  w ith us who helped us 
le a r n  to  get th e  general id ea  o f  a p iece  o f reading. Miss Gavigan. 
would come to  the dinner ta b le  w ith a l o t  o f  short a r t ic le s  th a t she 
had cu t from the d a ily  newspaper. She had cut o f f  the head lin e from 
each a r t ic le  and put th ese  in  a separate pack. While Dad was serv in g  
she would have each o f  us read one o f  th e  a r t ic le s  qu ick ly  and then
make up a h ead lin e  fo r  i t .  Then we would check to  see  how c lo se  we
had come to  th e  o r ig in a l h ea d lin e . In th a t way she got us to  read  
ra p id ly  and to  p ick  out the most important idea in  the p ie c e  o f  reading  
as a w hole. A fter a w hile  Miss Gavigan moved to  another method. She 
cu t o f f  not on ly  the h ea d lin e , but a ls o  th e  f i r s t  sen ten ce. I f  an 
a r t ic l e  i s  a ty p ic a l news s to r y , th e f i r s t  sen ten ce , known as th e  lea d  
i s  supposed to  summarize a l l  th e  important inform ation in  th e  r e s t  o f  
th e  s to r y . A fter we had read th e c lipp ed  a r t i c l e ,  she would ask us 
th e  tr a d it io n a l lea d  q u estion s; who? what? when? where? why? This 
d r i l l  tra in ed  us not only in  p ick in g  out the major id e a s , but in  
exactn ess o f  d e t a i l .  I t  was su rp r isin g  how much our a b i l i t y  in  reading  
improved through th is  game th a t Miss Gavigan had taken th e trou b le  to  
prepare.
The l a s t  o f  the f iv e  methods th a t sometimes help  to  improve 
- reading i s  through machines. To use machines, one has to  be ab le to
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go to  a reading c l i n i c .  The most e lab orate  o f  th e  machines i s  the  
Metronoscope. I t  has an opening th a t  w i l l  expose one l in e  o f  p r in t  
a t  a tim e w ith  th ree sh u tters  th a t c lo se  th e  opening. These sh u tters  
move open and c lo se  a lte r n a te ly  across th e  l i n e .  The len g th  o f  time a 
sh u tter  i s  open can be co n tro lled  by the machine so  th a t the reader, 
b i t  by b i t ,  shortens th e  tim e i t  takes him to  read a l i n e .  The machine 
has a speed range o f from f i f t e e n  to  f i f t y  l in e s  per m inute. O ften, 
through p ra c tice  on such machines, the reader i s  a b le  to  speed up h is  
eye movements and h is  reading speed very  much.
Machines are u s u a lly  expensive and are not r e a d ily  a v a ila b le  to  
most p eop le . I t  should be remembered, a ls o ,  th a t they help  those  
stu d en ts who are not having r e a l ly  ser io u s reading d i f f i c u l t i e s .  They 
w i l l  in crea se  th e  speed o f  th e  accurate but slow  read er, but th ey  w i l l  
not in crease  th e  accuracy o f  th e inaccurate reader. In working w ith  
them i t  i s  important th a t stud en ts t e s t  them selves on th e  accuracy o f  
th e ir  reading as w ell a s  d r i l l  them selves on th e  speed o f  th e ir  reading.
So much fo r  the in d iv id u a l methods. Some may want t o  use ju s t  
one o f  them, though i t  i s  probable th a t most should use a com bination.
I t  i s  im portant, alw ays, to  remember th a t one must use th e  methods 
th a t w i l l  g iv e  him help  w ith  h is  p a r tic u la r  d i f f i c u l t y .  I f  he reads 
s lo w ly , he uses one s e t ;  i f  he reads in a c c u r a te ly , he must use another. 
When one i s  d i s s a t i s f i e d  w ith th e  way he rea d s, and most o f  us a r e , 
ftd Should be sure th a t he t r i e s  to  fin d  out ju s t  wh&t tro u b les  hb i s  
having b efore s ta r t in g  to  p r a c t ic e .
APPENDIX B 
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POST-MESSAGE INSTRUCTIONS
That i s  th e end o f  th e  le c tu r e . Now open your t e s t  b ook let to  
page one. (Pause)
Look a t  th e sam ple. The question  i s ,  "What i s  the t i t l e  o f  the  
lecture?"  Decide which o f  th e  f iv e  ch o ices given i s  c o r r e c t . (Pause) 
Choice "C" — (Improving Your Reading A b i l i t y ) , i s  th e co rrect t i t l e .  
T herefore, the answer space f i l l e d  in  i s  fo r  the co rrect answer, "C".
Are th ere any qu estion s?  (Pause) L isten  c a r e fu lly ;  I  s h a ll  
read each q u estion  only once. Let us b eg in .
QUESTIONS
1. What r e la t iv e  o f  L incoln  was mentioned in  th e  L incoln  story?
2 . How o ld  was Edison when h is  teacher sa id  he co»ild not lea rn  to
read?
3 . What author wrote about how to  enjoy poetry?
4 . What did  the man a t  the dinner party  s e l l?
5* What su b jec t d id  the h o s te ss  a t  th e  d inner party n o t bring up?
6 . In which s t a t e  d id  John P atterson  l iv e ?
7. In what p la ce  d id  P atterson  fin d  an a r t ic le  th at helped him?
8. Where d id  Miss Gavigan g iv e  reading improvement d r i l l s ?
9 . What i s  th e f i r s t  sen tence o f  a ty p ic a l  news s to r y  ca lled ?
10. The speed range o f  the reading machine i s  expressed  in  terms o f  
the number o f  what oer minute?
11. Which reading improvement method was not g iven  a sep arate p lace  
in  th e organ ization  o f  the lectu re?
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12. The Edison s tc r y  was used in  t h is  le c tu r e  to  show th e  importance 
o f  good reading fo r  what purpose?
13. The d in n er party  s to ry  was meant to  i l lu s t r a t e  th e importance o f  
reading fo r  what purpose?
14. Which would be th e b est t i t l e  fo r  the Miss Gavigan story?
15. What did the d iscu ss io n  o f  the use o f  machines to  improve reading  
suggest?
16. From the poem th a t Whitman w rote, what do you th ink h is  opin ion o f  
le c tu r e r s  was?
17. What did the le c tu r e  as a whole seem to  su ggest about lea rn in g  
to  read?
18. Which method d id  th e  author seem to  f e e l  was t.he b e s t  fo r  lea rn in g  
to  read?
19- The referen ce to  L incoln shows how one can gain  what from reading?
20. What kind o f  person do you th ink Miss Gavigan was?
21. Which part o f  th e  le c tu r e  was l e a s t  d ir e c t ly  r e la ted  to  the  
cen tra l idea?
That i s  th e  end o f  the t e s t .  Go over your answer sh e e ts  care* 
f u l ly  making sure th a t each mark i s  heavy and b lack . Erase any 
s tr a y  marks not intended fo r  answers.
Thank you again fo r  your p a r t ic ip a t io n  in  th is  stu d y . P lease  
le a v e  your t e s t  m ateria ls in  th e booth when you are f in ish e d .
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L isten in g  Comprehension T est R e l ia b i l i t y  Data
I k v i n g  L o r g k ,  Professor o f Education, and 
Executive 0 §iccr, Institute o f Psychological 
Research, Teachers College, Columbia Univer­
sity, N ew  York, N ew  York.
The Brown-Carlscn Listening Comprehen­
sion Test is the first, or very nearly the first, 
of the tests to evaluate the comprehension of 
the spoken word. The test contains 76 items 
grouped into five parts: Immediate Recall (17 
item s), Following Directions (20 item s), Rec­
ognizing Transitions (8 item s), Recognizing 
W ord Meanings (10 item s), and Lecture Com­
prehension (21 item s). O f these five parts, the 
sections on transitions and lecture compre­
hension get closest to the evaluation of listen­
ing comprehension; the sections on immediate 
recall, following directions, and word mean­
ings are more like the subtcsts of well known 
intelligence tests. Further, the subtests on im­
mediate recall and following directions tend to 
overemphasize memory for numbers and the 
numerical ordering of things, and mental arith­
metic of a trivial sort. Of the first 37 items, at 
least 29 are based on numbers.
T he genuine invention in the test is the rec­
ognition of transitions, i.e., whether a spoken 
sentence is introductory, transitional, conclud­
ing, or none of these. Skill in recognizing 
transitions can be a significant component in 
useful listening skills. The longest section of 
the test is the lecture section— about twelve 
minutes of continuous discourse followed bv 
questions of reflective, or critical, listening,” 
i.e., questions of general import and influence 
as well as the usual ones about detail.
The listening test is read by the teacher or 
the administrator. This tactic obviates the use 
of tape or record at the expense of lack of 
control, of rate of presentation or of emphasis, 
in speaking the stimulus material. T he varia­
tion from speaker to speaker should affect not 
only the reliability of the results but also the 
dependability of the norms.
The authors report good item-test con­
sistency indexes. The criterion, however, over­
emphasizes the principal component in the total 
test—and, to the extent that it does, lessens 
the value of the analysis of listening skills for 
the making of the separate parts. The current
manual reports that the norm ing group con­
sisted of about 2,000 students at each of four 
grades: 9, io, 11, and 12. These 8,000 stu­
dents, moreover, had been given the Term an- 
M cNemar intelligence test. In  view of this 
large sample with intelligence test scores, it 
seems strange that the manual makes no re f­
erence to the correlations (fo r these samples) 
between the listening scores and the Terrnan- 
M cNemar IQ ’s. In  Table 6, the reported cor­
relations between the Brown-Carlsen test and 
mental ability are based on samples of sizes 
from 52 to 150 students, but the correlations 
are not always based on the total listening 
score. They are usually given against parts of 
the listening test, usually early experimental 
sections. This unusual pattern of reporting is 
continued for the relation between listening 
and reading comprehension test results. It is 
difficult to assess the validity of a listening test 
except in terms of its relation to reading com­
prehension or school success— and even then, 
tests and criteria are saturated with general 
intelligence. Guidance counselors, indeed, will 
miss the needed auxiliary evidence on the rela­
tion between the difference between reading 
and listening comprehension scores and in­
tellectual level—evidence which would enable 
them to make fuller use of the test results.
W ithin grades reliability, on the basis of 
within-form (Spearm an-Brow n) estimates, is 
about .86, and, on a between-form basis, about 
.78. The test probably covers too wide a range 
of grades to be as generally discriminating in 
grades i r  and 12 as in grades 9 and 10.
Historically, the test represents a first a t­
tempt at measuring an im portant educational 
objective and component of scholastic success. 
Especially valuable are the subsections on 
recognizing transitions and lecture compre­
hension. I f  these two parts were extended, 
they would lead to a more useful evaluation 
and guidance test. I t is hoped that the test will 
be improved and that the manual will be re­
vised by excluding from it the correlations that 
were collected in the early development phases 
and by including data from the more substan­
tial standardization and those so tantilizingly 
suggested in the expectancy chart.
APPENDIX D 
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TFST BOOKLET
BROVN-CAP.LSEN LISTENING COMPREHENSION TEST
LECTURE COMPREHENSION
score
PLEASE READ BEFORE YOU BEGIN:
P lease lo c a te  and cu t on your headset.
P lace your c a s s e t te , with the tape group number up, in  th e machine- 
and c lo se  the cover.
Press th e  green button to  l i s t e n  to  th e  message. Press the black  
button to  stop  the tape when f in a l  in s tr u c tio n s  are completed. 
P lease  DO NOT p ress any other buttons or move any c o n tro ls .
Do not remove or rewind the c a s s e t te .
P lease lea v e  your m ateria ls in  the booth when you are fin ish ed *
YOU .MAY BEGIN YOUP. TAPE. RECORDING
Name
Male Female
Major
Freshman Sophomore
Junior Senior
Graduate
S T O P
Wait for  fu rther  in s tr u c tio n s  b efore opening th is  booklet
6k
page 1
Lecture Comprehension
SAMPLE
a . Improvement o f  Reading b . Your Reading a b o d e
c . Improving Your Reading A b ili ty  d. Methods / /  / /  fjj / /  / /
o f  Improving Reading e .  You and Your Reading
1. a .
d.
mother b . fa th er  c . h a lf  brother  
step-m other e .  s i s t e r
a b c 
/ /  // /
d e
i l l !
2 . f. 6 g . ? h . 8 i .  10 j ,  12 £ g h 
/ /  // /
i  j  
/ /  / /
3 . a.
d.
Whitman b . Eastman c . L incoln  
Shakespeare e . Untermeyer
a b c 
/ /  // /
d e 
// //
k. f.
j .
g loves g . books h . shoes i .  silverw are
d resses
f  g h
// 7/ / V 3 // //
5. 3- •
d .
b a seb a ll b . music c .  a r t  
gardening e . taxes
a b c 
/ /  / /  /
d e  
/•/.//
6 . f .
i.
South Dakota g . W isconsin h . Iowa 
North Dakota j .  Minnesota
f  g h
/ /  7/ /
i  j  
/ /  //
?. a . barbershop b . restau ran t c . bus 
s ta t io n  d. lib r a r y  e .  d o c to r 's  o f f ic e
a b c 
/ /  / /  /
d e 
// //
8 . f .  on th e lawn g. a t  th e  d inner ta b le  
h. a t  the beach i .  in  th e park j .  on 
th e f lo o r
f  g h 
/ /  // /
i  j  
/ /  / /
9. a .
d.
date b . h ead line  c . caption  
o u tlin e  e .  lea d
a b c 
/ /  / /  /
d e  
/ /  / /
10. f.
i .
sen tences g . phrases h . l e t t e r s  
words j .  l in e s
f  g h 
/ /  / /  / / /  j/ /
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13 . a . obtain  inform ation b . become in te r e s t in g  a b c d e
c . in crease  injoyment d . gain in sp ir a tio n  / /  / /  / /  / /  / /
e .  gain power to  learn
14. f .  An In te r e s t in g  Guest g . W riting News- f  g h i  j
paper S to r ie s  h. The Three R 's i .  G etting / /  / /  / /  / /  / /
th e  Main Idea j . Memory Work
15. a . I t  i s  the b e s t  method b . Americans are a b c d e
machine-minded c . I t  has fa u lt s  as a method / /  / /  / /  / / ■ / /
d.  I t  in crea ses  comprehension e .  I t  works 
w ith  ser io u s  cases
16. f .  They g iv e  knowledge g. They miss th e £ g h i  j
r ea l tru th  h. They become d istu rb ed  by "// //  / /  / /  7/
applause i .  They are b r i l l i a n t  j .  They
ta lk  too  lon g
17. a . Everyone can improve b . Reading i s  easy  a b c d e
c . You should force  y o u r se lf  to  read an hour / /  / / / /  / / ' / /
a day d.  You sh ou ld n 't be ashamed i f  you
d on 't read w e ll e . Everyone makes m istakes
18. f . The machine method g . The one you l i k e  f  g h "i j
th e b est h . The b illb o a r d  method i .  Not / /  / /  / /  / /  / /
one, but a l l  o f  them j .  Depends upon how
you read
19. a . understanding b . power c . p o lish  a b c d e
d . in sp ir a t io n  e . w ealth / /  / /  / /  / /  / /
20. f .  o ld-m aidish  g . honest h. c lev e r  f  g h i  j
i .  hom e-loving j .  modest / /  / /  / /  / /  / /
21. a . L incoln  s to r y  b. Miss Gavigan ep isode a b c d e
c . John P atterson  s to r y  d. B illb o a rd  / /  / /  / /  / /  / /
in c id en t e .  D iscu ssion  o f  machines
